OCEANOGRAPHICAL OBSERVATIONS OFF ASAMUSHI DURING 1952 by OKITSU TETSUSABURO et al.
OCEANOGRAPHICAL OBSERVATIONS OFF ASAMUSHI
DURING 1952




The bulletin of the Marine Biological Station






BULLETIN OF THE :O.IARTNE BIOLOGICAL STATION OF AS:\MPSHl, 
VOL. VII, NO. I, 1954 
OCEANOGRAPHICAL OBSERVATIONS OFF ASAMUSHI DURING 1952* 
By 
TETSUSABUR.6 0KlTSU, TOSHINOBU TOKUI** and BUNR.YO TSUBATA 
·Marine Biological Station of A.samttshi, 
A omori Prefecture, ] apan 
(With 4 Figures and 1 Table) 
Introduction 
Oceannographical observations have been carried out, since 1927 until the 
present except two years 1944 and 1945, as the routine work by the members of the 
Marine Biological Station of Asamushi, Tohoku University, at a fixed station about 
2 miles off the laboratory just mentioned and of a depth of about 30 metres, The 
present report deals with the data of observations made during the period of 
January to December, 1952. The results of observations in thepreceding years 
were reported ig . the. 'Y~rks given in the literature-at the end of the previous 
paper of the present authors (1953). 
The water temperature was measured by Okitsu ·from January to Ap~il and 
by Tsubata thereafter. Okitsu and Tokui presented their data to Tsubata, who 
has dealt collectively with all the data obtained bY, all the present authors. 
The method af observation was the same as has been employed in the previous 
work and the frequency of the observations was twenty times all together as is 
given in Table I. 
1. Water Temperature 
In 1952, the minimum water temperature in every layer of 0, 5, 10, 20 and 
30 metre depths appeared in the latter part of February to March,. and the 
maximum temperature at the surface in the middle of August, that at the io m 
depth in August to September, and that at the 30m depth in the middle of 
September (Fig. 1). Inverse stratification did not develop in 1951, while it 
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Fig. 1. Annual change of temperature at different depths during 1952. 
Ordinate...:temprature; Abscissa-month. 
developed well in 1952, ana the year could .be divided into two periods of direct 
and inverse stratification, as was previously pointed ou.t by Kokubo and Tamura 
(1938). The season from April to September is the period of direct stratification 
and the period of October to March makes the period of inverse stratification. 
That the inverse stratification did not appear in Aomori Bay in 1951 belongs to a 
rare case, and 1952 seems rather to be a normal year. 
As compared with the curves of water temperature in 1951, the temperature 
curve of the surface in 1952 shows some resemblance, but the curves of 10m and 
30m depths present some differences, and at the latter depth the temperature rise 
after the middle of July is smaller and it is conspicuous that the temperature in 
1952 is lower than in 1951 until the maximum is attained in September. At the 
surface and the 10m depth, the temperature gradually rose from the last decade 
of March to August, but at the 30m depth the rising curve of temperature was 
broken in the middle of July and the temperature once fell down and rose again, 
but the rise was much delayed. This suggests an invasion of cold water mass 
in the depths. 
While the water temperature in Aomori Bay is generally considered to be 
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influenced by climatic conditions, it is a conspicuo11s fact that a cold water mass 
must have appeared in the depths off Asamushi in July to September, as has just 
been mentioned. 
2. Ch1orinity 
The annual change of c)1lorinity off Asamushi in 1952 (Fig. 2) indicates that 
the ch\orinity at the surface is low and variable, while in 10m and 30m layers it 
· increases with the depth and less variable, fluctuating between 18.3 and 18.9 o j 
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Fig. 2. Annnal change of chlorinity at different depths during 1952. 
Ordinate-chlorinity in%,; Absissa-montl~ 
The surface chlorinity in February did not differ much from those at 10m and 
30m depths and amounts to about 18.63°/00 , which is rather a high value; From 
March it gradually decreased and in April and May it was greatly lowered down 
to low values 14.59 to 14.55 °/00 ,then recovered to 18.50 o/00 in June, approaching 
the values at the 10m and 30m depths. From the.last third of July, it gradually 
decreased, but . recovered towards December. The annual change of surface 
chlorinity generally follows .such a course as just described, but no such decrease 
of chlorinity as in July of 1951 was observed in 1952, 
While the water temperature in July .to September indicated the invasion of 
a cold water mass in the depths, the chlorinity did not show such a distinct evidence 
of a cold water mass. The chlorinity did not also show inverse stratification even 
in th~ period of inverse stratification of temperature, showing low values near the 
surface and increasing with the depth of water. 
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3, Dissolved Oxygen 
The annual changes of dissolve~ oxygen and i~s percentage saturation at- the 
station in 1952 are shown in Figs. 3 and 4. In February, dissoived oxygen ·am-
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Fig. 3. Annual change of the 0 2 content of sea water at different 
depths during 1952. 
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Fig. 4. Annual change of saturation of 0 2 at different depths during 1952. 
mounted to about 6.8 cc/1 and the layers did not differ much from one another. 
In March, each layer showed an increase of oxygen ; the surface layer contained 
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7.36 ccfl, 30m layer 7.21 cc/1. This would be due to a great growth of phyto-
plankton. which produce oxygen in photosynthesis, an.d each layer shows 
supersaturation over 103 %·. From April to July, the oxygen content of 
all the layers gradually decreased and the surface layer reached the minimun at the 
end of August, and the 10m and· 30m depths attained their minimum near the 
end of September ; then the oxygen content gradually increased. At the surface 
and the 10m depth, the s~turation fluctuated around 100 % from April to July, 
then decreased to 95-96 %· At the 30m depth, the oxygen saturation decreased 
down to 87-73 %, probably due to. the appearance of the cold water mass 
mentioned under the heading of the water temperature. 
The. comparison of Fig. I and Fig. 3 reveals that the tendencies of the changes 
in the water temperature and in the oxygen content are just the inverse of each _ 
· other. A similar interesting phenomenon was pointed out by Kokubo and 
Tamura (1938). 
4. Summary 
I. The present report deals with the oceanographical observations carried out 
at a fixed station off the Marine Biological Station of Asamushi during the period 
from January to December, 1952. 
2. The annual change of the water temperature in this year followed the normal 
course and the year could be divided into two periods of direct and inverse 
stratification. The alle~ged appearance of a cold water mass at the 30m depth from 
the middle of J uliy to September was a remarkable fact. 
3. The ehlorinity at the 10m and 30m depths was almost invariable, while at 
the surface layer there was a remarkable decrease of chlorinity during the thaw 
period of April and May. 
4,~ As to the oxygen content, the maximum appeared in March in every layer and 
the minimum appeared from August to September. This change in oxygen content 
is just the reverse of the change in the water temperature. 
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Table. I. 
Oceanographical coditions observed at a difinite station off Asamushi during 1952. 
" 'Vater Temperature Chlorinity Oxygen 0 2 Saturation - >, 0 -·- pH 0 - u o1< ('C) 1?6,) (cc/L) % - 0 ' = .> Date 0~ •" 0- 0. 0-
z~ 
Om I 5mi!Oml20ml30m Om I 5 m 110m 120m 130m Om I 5mi!Oml20ml30m Om I 5 m 110m 120m 130m Om I 5 m 110ml20ml30m 0~ •• ·" .0 u f-< 0 
I Jan. 21 7.41 7.44 7.50 7.57 7.59 II 
2 11-Iar. 2 6.10 6.21 6.23 6.24 6.24 18.63 18.77 18.81 18.79 18.77 6.81 6.81 6.81 6.81 6.79 97.0 97.3 97.6 97.6 97.3 
3 Mar. 18 6.19 6.63 6.61 6.68 6.67 18.16 18.71 18.78 18.78 18.80 7.36 7.36 7.28 7.26 7.21 104.2 106.1 104.7 104.5 103.7 5 s 
4 Apr. 8 8.30 8.13 7.81 7.00 6.91 14.59 18.44 18.58 18.64 18.70 7.0S 6.90 6.90 6.87 6.64 100.0 102.2 IOI.S 99.7 96.4 s 4 
s ~Iay 3 11.72 9.80 9.61 8.78 8.(\4 14.S5 18.19 18.23 18.42 18.S2 6.61 6.S5 6.60 6.73 6.34 IOO.S 100.2 99.4 101.1 95.1 I 5 8 
6 May 17 11.21 IO.S2 10.22 10.13 9.78 17.08 18.09 18.42 18.44 18.S2 6.36 6.32 6.43 6.36 6.34 98.6 97.6 99.S 98.1 97.5 4 15 
7 June 3 13.23 12.S3 12.43 ll.41 10.9S 17.1S 18.S2 1.850 18.66 18.69 6.17 6.17 6.17 6.48 6.53 99.7 100.0 99.7 102.9 103.2 3 17.5 
8 June 16 14.86 14.12 13.66 12.11 11.72 18.50 18.45 18.43 18.60 18.62 5.85 6.12 6.05 6.44 6.261 
-98.8 102.0 99.8 103.7 100.2 I 3 15 
9 July 8 17.96 17.58 17.49 16.40 15.08 18.33 18.33 18.30 18.40 18.50 5.55 5.52 5.52 5.79 i£.63 99.1 97.1 97.S 100.5 9S.61 I 4 IS 
10 July IS 18.78 18.10 18.00 16.07 13.47 18.28 18.36 18.38 18.38 18.61 5.46 S.43 5.52 5.50 5.281 98.6 97.1 98.6 94.8 87.1 I 3 12 
ll July 18 20.00 19.12 18.33 16.81 14.89 17.95 18.28 18.36 18.48 18.60 4 12 
12 Aug. 2 23.03 22.79 21.70 17.69 15.56 3 13 
13 Aug. 16 24.03 22.67 22.20 20.19 17.46 17.70 18.10 18.16 18.34 18.57 5.02 5.27 5.16 5.30 4.82 96.4 100.4 97.4 96.9 84.1 
831 
5 10 
14 Sept. I 22.17 22.22 22.17 22.03 20.68 17.68 18.0S 18.14 18.21 18.34 4.88 4.93 4.86 4.90 4.74 92.6 94.1 92.7 93.3 88.6 8.3 8.3 8.4 8.3 s 12 




8.3 8.3 s 9 
16 Oct. I 21.10 21.31 21.42 21.44 21.35 18.19 18.28 18.34 18.36 18.49 4.91 4.95 4.82 4.86 4.30 91.3 91.8 89.3 89.8 79.9 8.4 8.4 8.4. 8.4 3.4 5 7.5 
17 Oct. 14 18.62 19.09 19.S6 19.71 19.70 18.01 18.13 18.23 18.38 18.38 5.26 5.18 4.98 4.98 4.86 94.4 94.2 89.9 8?..61 73.5 8.4 8.4 8.4 8.35 8.4 5 9.5 
18 Nov. 4 16.26 16.78 16.97 16.96 17.10 18.18 18.39 18.45 5.Sl 5.42 5.36 5.32 5.28 95.4 95.4 94.0 9301 8.3 8.3 8.4 8.4 8.4 4 14 18.4S 18.45 93.31 
19 No·.r. 21 12.75 13.14 13.75 13.76 13.76 18.29 18.31 18.49 18.50 18.49 5.90 5.87 5.69 5.71 5.701 96.0 95.8 95.8 96.0 8.4 
::r 
8.4 8.4 8.4 6 9 
20 Dec. 
i 96.01 
4 12 6 12.38 12.38 12.39 12.39 12.41 18.76 18.81 18.82 18.91 18.93 8.4 8.35 8.35 8.35 -- ' ' 
